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(54) Automatic analyzer system 

(57) An automatic analyzer system including trans- 
port means for moving sample racks within the system. 
In order to simplify and reduce the cost of the means for 
transporting the sample racks the system comprises (a) 
a rack supply unit capable <^ containing sample racks, 
said rack supply unit including (a.1 ) a rack input devk:e 
for introducing sample racks into the rack supply unit, 
(a. 2) a rack output devk:e for removing sample racks 
from the rack supply unit, (a.3) a buffer unit for storing 
unprocessed racks before they are transferred from said 
rack supply unit to a positkxi corresponding to an ana- 
lyzer unit, and tor storing also already processed racks 
whk^h contain samples having a probability ol being re- 
examined, and (a 4) means for moving a sample rack 
(1 2) from saki rack input device (1 3) and from said rack 



output device (1 4) to sakJ buffer unit (1 5) and v'tce versa; 
(b) at least one analyzer unit for testing an analysis item 
of a sample sampled from a sample container contained 
in a sample rack, sakJ buffer unit (15) being so arranged 
as to be interposed between said rack input/output de- 
vices (13, 14) and said at least one analyzer unit (21, 
31 ); (c) a single transfer line for moving a sample rack 
from said buffer unit to a position corresponding to saki 
at least one analyzer unit and for moving said sample 
rack from said posltksn back to said buffer unit; (d) 
means for moving sakl sample rack in opposite senses 
abng sakI single transfer line, and (e) means for direct- 
ing a sample rack from saki rack input device and sakJ 
rack output devk^e to sakJ buffer unit and vice versa; and 
(f) means for directing a sample rack from sakJ buffer 
unit to said at least one analyzer unit and vice versa. 
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Description 

[0001 ] The invention concerns an automatic anatyzer 
system including a rack suppfy unit capable of contain- 
ing sample racks, an anatyzer unit for testing an analysis 
item of a sample sampled from a sample container con- 
tained in a sample rack, and a transfer line for moving 
a sample rack frctfn said buffer unit to a posrtk>n corre- 
sponding to said anatyzer unit. 
[0002] A system of the above mentioned kind is de- 
scribed in European Patent Application EP-A-0856736 
A2. Ttiis known system comprises two separate transfer 
lines: a first transfer line for bringing a sample rack from 
a rack supply unit to an anatyzer unit, and a second 
transfer line for bringing racks containing samples to be 
re-examined from the output end of the first transfer line 
back to the input end of sakJ a first transfer line. In ad- 
dition to the rack supply unit, this known system com- 
prises a stand-by unit for temporarily storing racks con- 
taining samples having a probability of being re-exam- 
ined, a collecting unit for storing racks containing sam- 
ples whteh do not have to be re-examined arwi which 
should leave the system, first mechanical means for 
transferring a sample rack from the rack supply unit to 
the input end of the first transfer tine, second mechank:al 
means for transferring a sample rack from the output 
end of the first transfer line to the input of the stand-by 
unit, third mechanical means for transferring a sample 
rack from the output end of the starxi-by unit either to 
the input en6 of the second transfer line or to the input 
end of the collecting unit. The stand-by unit is kx^ted 
close to the output end of the first transfer line, and the 
collecting unit is adjacent to the stand-by unit. 
[0003] As can be appreciated from the above descrip- 
tion of the prior art system described in the EP-A- 
0856736 A2 such a system is rather complex and there- 
fore relattvety expensive. 

[0004] The aim of the invention is therefore to provkJe 
a system of the above mentioned kind which has a nnore 
simple structure and which is therefore less expensive 
and which makes however possible to transport a suffi- 
cient number of samples per time unit within such a sys- 
tem. 

[0005] According to the invention this aim is achieved 
with an autonr^tic analyzer system comprising 

(a) a rack supply unit capable of containing sample 
racks, said rack supply unit including 

(a.1 ) a rack input devce for introducing sample 
racks into the rack supply unit, 
(a. 2) a rack output devce for removing sample 
racks from the rack supply unit, 
(a. 3) a buffer unit for storing unprocessed racks 
before they are transferred from said rack sup- 
ply unit to a position corresponding to an ana- 
lyzer unit, and for storing also already proc- 
essed racks which contain samples having a 



probability of being reexamined, and 
(a. 4) means for moving racks from said rack in- 
put devbe and sakJ rack output device to the 
buffer unit and vice versa; 

5 

(b) at least one anatyzer unit for testing an analysis 
item of a sample sampled frcxn a sample container 
contained in a sample racK 

10 said buffer unit being so arranged as to be interposed 
between said input/output unit and said at least one an- 
alyzer unit, 

(c) a single transfer line for moving a sample rack 
IS from said buffer unit to a positbn corresporxiing to 

said at least one analyzer unit and for moving said 
sample rack from said position back to said buffer 
unit, 

(d) means for moving said sample rack in opposite 
20 senses along sakJ single transfer line, and 

(e) means for directing a sample rack from saki rack 
input devk:e and sakl rack output device to said 
buffer unit or vice versa, and 

(f) means for directing a sample rack from said buff- 
25 er unit to said at least one analyzer unit or v'tce ver- 
sa. 

[0006] The main advantages of a system according 
to the invention over the above mentbned prior art are 
30 a much simpler structure of the means for transporting 
sample racks and therefore a corresponding reductk>n 
of the cost of such means. 

[0007] Preferred embodiments of the invention are 
described hereinafter more in detail with reference to the 

35 accompanying drawings. 

[0008] Fig. 1 shows a top view of a first embodiment 
of an anatyzer system according to the inventk)n. 
[0009] Fig. 2 shows a schematic perspective view of 
the embodiment shown by Fig. 1 . 

40 [0010] Fig. 3 shows a top view of a second embodi- 
ment of an analyzer system according to the inventbn. 
[0011] Fig. 4 shows a schematic perspective view of 
the emlxxliment shown by Fig. 3. 
[0012] Fig. 5 shows a schematic perspective view of 

45 a third embodiment of an analyzer system according to 
the invention. 

[001 3] Fig. 6 shows a schematic cross-sectbnal view 
of mechanical means for moving a sample rack 1 2 abng 
transfer line 51 in any of the embodiments according to 
50 Figures 1 to 5. 

[001 4] Fig. 7 shows a schematic cross-sectkxial view 
of the mechank:al means shown in Fig. 6 in a plane per- 
pendicular to the plane of the cross-sectkxi represented 
in Fig. 6. 

55 

FIRST EI^BODII^ENT 

[0015] As shown by Figures 1 and 2, a first embodi- 
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ment of an analyzer system according to the invention 
cximprises a rack supply unit 11 and at least one ana- 
lyzer unit 21 for testing an analysis item o1 a bblogtcal 
sample sampled from a sample container contained in 
a sample rack 12. 

[001 6] Rack supply unit 1 1 comprises a rack input de- 
vice 1 3 for introducing sample racks 1 2 into the rack 
supply unit 11, a rack output device 14 tor removing 
sample racks 12 from the rack supply unit 11, a buffer 
unit 15 for storing unprocessed racks before they are 
transferred from sakl rack supply unit 11 to a position 
22 or 23 corresponding to analyzer unit 21 , and for stor- 
ing also already processed racks whk:h contain samples 
having a probability of being reexamined, and means 
for moving a sample rack 1 2 from rack input device 1 3 
and from rack output devbe 1 4 to buffer unit 1 5 and vice 
versa. 

[0017] Racksupply unit 11 also comprises an scanner 

16 for reading bar code klentification of each sample 
rack 1 2 and of each sample tube contained in a sample 
rack as it is nrKsved from rack input device 1 3 to buffer 
unit 15. 

[0018] Rack input device 13 and rack output device 
14 are arranged side-by-side and form together a rack 
input/output devk:e 13.14. Buffer unit 1 5 is so arranged 
as to be interposed between such a rack input/output 
device 1 3, 14 and the analyzer unit 21 . 
[0019] In a preferred embodiment, a system accord- 
ing to the invention offers the possibility of manually in- 
troducing a sample rack which needs urgent processing 
(a rack containing so called STAT-samples, short des- 
ignation of "short turn around time'-samples), like rack 

17 in Fig. 1 , directly to single transfer line 51 . 

[0020] A system according to the inventkxi has a sin- 
gle transfer line 51 for moving a sample rack 1 2 from 
buffer unit 15 to one of two parking positions 22 or 23 
corresponding to, and preferably located on, analyzer 
unit 21 and for moving said sample rack 1 2 from parking 
positbn 22 or 23 back to buffer unit 15. For this purpose 
a system according to the inventk>n comprises means 
for moving a sample rack 1 2 in opposite senses along 
single transfer line 51 . In a preferred embodiment a part 
of single transfer line 51 is also used for moving a sam- 
ple rack 12 from rack input devk:e 13 and rack output 
device 14 to buffer unit 15 and vice versa. 
[0021 ] I n a preferred embodiment on ly two stationary 
parking positbns or areas 22. 23 are provided for ana- 
lyzer unit 21 , and each of these parking positions or ar- 
eas is apt to receive only one sample rack 24. 25 at a 
time. 

[0022] One di parking positkxis 22. 23 is used for re- 
ceiving a sample rack 24 with respect to which analyzer 
unit 21 is enabled to carry out pipetting operatkyis, 
whereas the other parking positkxi 23 is used as stand- 
by position for another sample rack 25, and each of the 
two parking positkxis 22, 23 is apt to be used as stand- 
by position for a sample rack while pipetting operations 
are effected on sample tubes contained in another sam- 



ple rack positoned at the other parking position. 
[0023] A system according to the invention also com- 
prises means for directing a sample rack 12 from rack 
input device 1 3 and rack output devk:e 1 4 to buffer unit 

5 15 and vice versa, and means for directing a sample 
rack 1 2 from buffer unit 1 5 to one of the parking positions 
22, 23 of analyzer unit 21 and vice versa. Such means 
for directing a sample rack 1 2 from one position to an- 
other include a central data processing and control unit 

10 (not shown in Figures 1 and 2, but shown in Fig. 5 as 
unit 61) whbh provides an overall control at the system 
level and cooperates with the local control system of an- 
alyzer unit 21. 

[0024] In a preferred emtxxJiment. single transfer line 
IS 51 is built by assembling at least two separate trar^er 
line portk>ns 52, 53. In the example shown by Fig. 1 
transfer line portkxi 52 is part of rack supply unit 11 and 
transfer line portion 53 is part of analyzer unit 21 . 
[0025] In a preferred errtbodiment the alignment of 
20 rack supply unit 11 with analyzer unit 21 shown by Fig- 
ures 1 and 2 is ensured by suitable means, like e.g. po- 
sitk>ning pins or equivalent means. 
[0026] Operatk>n of the system shown by Fig. 1 is as 
follows: 

25 [0O27] Groups of sample racks 1 2 are introduced into 
rack input device 1 3 which is for instance a tray. Suitable 
mechank:al means transfer sample racks one-by-one 
from rack input device 1 3 to part 52 of transfer line 51 
which moves the sample rack and brings it into buffer 

30 1 5. In buffer 1 5 the sample racks are displaced laterally 
in opposite senses so as to leave the central positk>n of 
buffer 1 5 free for sample racks arriving to buffer 1 5 either 
from the side of rack input device 1 3 or from the side of 
analyzer unit 21. 

35 [0028] Sample racks which are brought by single 
transfer line 51 from buffer unit 15 to any of the parking 
positions 22, 23 are first moved ak)ng transfer line 51 
until they reach a position ck>se to one of sakj parking 
positions 22, 23 and then suitable mechancal means 

40 move the sample from that position to one of sakl park- 
ing positkxis 22. 23. so that the transfer line 51 becomes 
free for transporting another sample rack. 
[0029] Once a sample rack e.g. 24 has reached park- 
ing position 22 the system control enables pipetting unit 

^ 27 or 28 of analyzer unit 21 to perform pipetting opera- 
tions on sample tubes contained in sample rack 24. If 
during these operations a second sample rack 25 ar- 
rives to analyzer 21. such a sample rack 25 is brought 
by saki suitable mechanical means to stand-by parking 

so position 23. 

[0030] Sample portions taken from samples tubes 
contained in a sample rack like rack 24 are pipetted into 
reaction tubes kx^ted in a rotatable analyzer devbe 20 
which forms part of analyzer unit 21 . The necessary re- 

55 agents are automatically and selectively sampled from 
reagent containers 29 and pipetted into said reactbn 
tubes in order to form sample-reagent-mixtures. These 
mixtures are then analyzed in analyzer device 20. 
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[0031] When processing of a sample rack in one of 
the parking posrtior^ 22. 23 Is terminated the control 
means of the system direct the sample rack back to buff - 
er unit 1 5 by moving first the sample rack from the park- 
ing positbn to the transfer line 51 and then via transfer 
line to buffer unit. 

SECOND EMBODIMENT 

[0032] As shown by Figures 3 and 4, a second em- 
bodiment of an analyzer system according to the inven- 
tkxi has basically the same structure as the first embod- 
iment shown by Figures 1 and 2, but differs therefrom 
in that it comprises an additional analyzer unit 31 . 
[0033] In ths second embodiment, a part 54 of single 
transfer line 51 extends over analyzer unit 31 and single 
transfer line 51 is in addition used for moving a sample 
rack 12 from buffer unit 15 to one of two parking posi- 
tions 32 or 33 corresponding to. and preferably kx^ted 
on, analyzer unit 31 and for moving sakJ sample rack 1 2 
from parking position 32 or 33 back to buffer unit 15. 
[0034] t n a preferred embodiment on ly two stationary 
parking positk>ns or areas 32, 33 are provided for ana- 
lyzer unit 21 , and each of these parking positions or ar- 
eas is apt to receive only one sample rack 34, 35 at a 
time. 

[0035] One of parking positions 32, 33 is used for re- 
ceiving a sample rack 34 with respect to which analyzer 
unit 31 is enabled to carry out pipetting operations, 
whereas the other parking positk>n 33 is used as stand- 
by position for another sample rack 35, and each of the 
two parking positions 32, 33 is apt to be used as stand- 
by position for a sample rack while pipetting operations 
are effected on sample tubes contained in another sam- 
ple rack positioned at the other parking position. 
[0036] In a prefened embodiment, single transfer line 
51 is built by assembling separate transfer line portions 
52, 53, 54. In the example shown by Fig. 3 transfer line 
portion 52 is part of rack supply unit 1 1 , transfer line por- 
tion 53 is part of analyzer unit 21 , and transfer line por- 
tkxi 54 is part of analyzer unit 31. 
[0037] The system shown by Figures 3 and 4 com- 
prises means for directing a sample rack 1 2 from buffer 
unit 1 5 to one of the two parking positions 32, 33 of an- 
alyzer unit 21 and vice versa. Such means for directing 
a sample rack 12 from one positbn to another include 
a central data processing and control unit (not shown in 
Figures 3 and 4, but shown in Fig. 5 as unit 61) which 
provides an overall control at the system level and co- 
operates with the kx:al control system of analyzer unit 
31. 

[0038] In a preferred embodiment the alignment of 
rack supply unit 1 1 with analyzer units 21 and 31 shown 
by Figures 3 and 4 is ensured by suitable means, like e. 
g. positkxiing pins or equivalent means. 



THIRD EMBODIMENT" 

[0039] Fig. 5 shows a schematic perspective view of 
a third embodiment of an analyzer system according to 

5 the invention. This third embodiment of an analyzer sys- 
tem according to the invention has basically the same 
structure as the second embodiment shown by Figures 
3 and 4, but differs therefrom in that it comprises an ad- 
ditional analyzer unit 41 . 

10 [0040] Fig. 5 shows a central data processing and 
control unit 61 which provides an overall control at the 
system level and cooperates with the local control sys- 
tem of each of ar^atyzer units 21 , 31 , 41 . 
[0041] In a preferred embodiment the alignment of 

IS rack supply unit 11 with analyzer units 21, 31 and 41 
shown by Fig. 5 is ensured by suitable means, like e.g. 
positioning pins or equivalent means. 
[0042] Since the structure and operatkxi of this third 
embodiment anatogous to the structure and operatbn 

20 of the second embodiment it is not described in more 
detail. 

TRANSFER LINE 51 

2S [0043] Figures 6 and 7 show schematk: cross-sec- 
tional views of mechanical components which form part 
of transfer line 51 and which cooperate with each other 
for moving a sample rack 12 abng transfer line 51 in 
any of the embodiments according to Figures 1 to 5. 

30 [0044] As shown by Figures 6 arKi 7 a sample rack 1 2 
is adapted displaced on a support plate 79. Transport 
of sample rack 12 in a desired directkxi is achieved by 
means of a carriage 71 and a transport chain 75. Car- 
riage 71 is removably connected to sample rack 12 by 

35 means of a pin 72. The upper part of a pin 72 of carriage 
71 is removably lodged in a corresponding cavity of the 
bottom wall of sample rack 12. 
[0045] Guiding rolls 73 and a guiding rail 74 guide 
nx>vement of carriage 71. A chain gukie 76 gukies 

40 movement of chain 75. A base plate 78 supports guiding 
rail 74 and mechanical components whk:h cooperate 
with it. 

[0046] A carrier bolt 81 connects carriage 71 to chain 
75. Pin 72 is fixed to carriage 71 by means of a set screw 
45 83. Carrier bolt 81 is fixed to carriage 71 by means of a 
set screw 82. 

COMMON FEATURES OF THE ABOVE DESCRIBED 
EMBODIMENTS 

50 

[0047] For any numt)er of analyzer units the system 
according to the invention may comprise, central data 
processing and control unit 61 (shown by Fig. 5) pro- 
vkles an optimized operatk>n of the system components 
55 which participate to the transport of the sample racks 1 2 
within a predetermined range of number of samples 
processed by the system by time unit. 
[0048] Every sample rack 1 2 processed by a system 
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according to the invention preferably contains only con- 
tainers which exclusively contain samples to be ana- 
lyzed in one or more of the analyzer units which form 
part of the system. 

[0049] In preferred embodiments at least one of the 
analyzer units which form part of the system comprises 
a working area apt to receive at least one sample rack 
26 or 36 which is not brought to the analyzer unit 21 or 
31 by means of single transfer line 51 , but which is e.g. 
manually positbned on that working area. 



Claims 

1. An automatic analyzer system comprising 

(a) a rack supply unit (11 ) capable of containing 
sample racks (12), said racksupply unit (11) in- 
cluding 

(a.1) a rack input device (13) for introduc- 
ing sample racks (1 2) into the rack supply 
unit (11), 

(a.2) a rack output device (14) for removing 
sample racks (1 2) from the racksupply unit 
(11). 

(a. 3) a buffer unit (15) for storing unproc- 
essed racks before they are transferred 
from said rack supply unit (11 ) to a position 
(22, 23, 32, 33) corresponding to an ana- 
lyzer unit, and for storing also already proc- 
essed racks which contain samples having 
a probability of being reexamined, and 
(a.4) means for moving a sample rack (1 2) 
from said rack input devbe (13) and from 
said rack output device (14) to sakl buffer 
unit (15) and vice versa; 

(b) at least one analyzer unit (21 . 31 ) for testing 
an analysis item of a sample sampled from a 
sample container contained in a Scimple rack 
(12). 

said buffer unit (15) being so arranged as to be in- 
terposed between said rack input/output devices 
(1 3, 1 4) and said at least one analyzer unit (21 , 31 ), 

(c) a single transfer line (51 ) for moving a sam- 
ple rack (12) from said buffer unit (15) to a po- 
sition (22. 23, 32, 33) corresponding to said at 
least one analyzer unit (21 , 31 ) and for riKiving 
said sample rack (12) from said positbn (22, 
23, 32. 33) back to said buffer unit (15), 

(d) means for moving said sample rack (12) in 
opposite senses along said single transfer line 
(51), and 

(e) means for directing a sample rack (12) from 
said rack Input device (1 3) and said rack output 



device (1 4) to said buffer unit (1 5) and vice ver- 
sa, and 

(f) means for directing a sample rack (12) from 
sab buffer unit (15) to said at least one analyzer 
5 unit (21 . 31 ) and vice versa. 

2. An automatic analyzer system according to claim 1 , 
wherein said single transfer line (51) is built by as- 
sembling at least two separate transfer line portkxis 

10 (52, 53. 54). 

3. An automatic analyzer system according to claim 2. 
wherein sakJ at least one analyzer unit (21 , 31 )com- 
prises one of said transfer line portbns (52. 53, 54). 

75 

4. An autonnatk: analyzer system according to claim 1 
comprising a plurality of analyzer units (21 . 31 ) each 
of which ^ apt to receive a sample rack (12) trans- 
ported by means of said single transfer line (51 ). 

20 

5. An automatk: analyzer system according to claim 4, 
wherein said single transfer line (51 ) is built by as- 
sembling at least two separate transfer line portbns 
(52, 53, 54). and wherein sab each of sab plurality 

2S of analyzer units (21, 31) comprises one of sab 
transfer line portions (52. 53. 54). 

6. An autonnatb analyzer system according to claim 1 . 
wherein sab at least one analyzer unit or each d a 

30 plurality of analyzer units (21 , 31 ) whbh bebng to 
the analyzer system comprise only two statbnary 
parking positbns or areas (22, 23; 32, 33), each of 
which is apt to receive one sample rack (24, 25; 34, 
35). 

35 

7. An automatic analyzer system according to claim 6, 
wherein one of sab parking positbns (22, 32) is 
used for receiving a sample rack (24,34) with re- 
spect to which said at least one analyzer unit (21. 

^ 31) is enabled to carry out pipetting c^eratbns. 
whereas the other parking position (23. 33)is used 
as stand-by position for another sample rack (25, 
35). each of the two parking positions being apt to 
be used as stand-by posrtbn for a sample rack while 

45 pipetting operatbns are effected on sample tubes 
contained in another sample rack positbned at the 
other parking position. 

8. An autonnatic analyzer system according to claim 1 , 
50 further comprising a central data processing and 

control unit (61) which provbes an overall control 
at the system level and cooperates with the local 
control system of said at least one analyzer unit (21 . 
31). 

55 

9. An automatb analyzer system according to claim 8. 
wherein said central data processing and ccxitrol 
unit (61 ) provides an optimized operation of the sys- 
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-tem components which participate to the transport 
of the sample racks (12) within a predetermined 
range of number of samples processed by the sys- 
tem by time unit 

5 

1 0. An automatic analyzer system according to claim 1 , 
wherein every sample rack (12) contains containers 
which exclusively contain samples to be analyzed 
in said at least one analyzer unit (21 , 31 ). 

10 

11. An automatic analyzer system according to claim 1, 
wherein said at least one analyzer unit (21 , 31 ) cono- 
prises a working area apt to receive at least one 
sample rack (26. 36) which is not brought to said 
analyzer unit (21 , 31 ) by means of said single trans- 
ferline(51). 
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